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[Bail 



§011 2|£ e§I^A[ g §?&UQ. CHBJ2J 

(ej) 



20 3 29.000 §j 

51 S 51.000 g 

0 2j 0 gJ 

25 & 909.000 g 

989.000 g| 

(7ox^s) 

296.700 gj 

i. fl2f/H SAiiAi(£S)_ig 2.4i^iasg esmh 
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'? EC SOD 3? 41 £3=^ EC SOD o|§ ^ 2 

31^ ^13.2.5. . £ ^^-c" EC SOD (extracellular superoxide 

smutase) % H}2. EC SOD -§-^ °if" ^£^£-.2.^ »fe 

L ^ofl v\S. EC SDOfe- B]Jf 4l£ Ml *h£>M?l^ JC2}7> -^c}rjj 

*J. 41^^^-^ EC SOD 41 S i-fl ^ £-fc 

i 11 

: SOD. #4:^. 41S^^. 
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its 2| ^*)] 

EC SOD ^ ^ EC SOD -§-tf -f r S^^^.^ *r£r 

■$|§-{EC SOD and Cell transducing EC SOD fusion protein and composition 
taintng the protein as an effective component} 

E«23 ^] 

i l£ ^i^^^S- °\&t\o\ °r^^ a^ofl>Hs| EC SOD^ ^-5. o^°. 

A r *> ^Ej\fl A^oJcKa: S.V] ^ D}-^^ EC SOD 

E}\fl A r *1o]cJ. B: %^3l^°.S.M (pre- immune) 

^# Lm\n aR!<>i^). 

E 2^ o}^-ri BjJfiil 5| ^lal#ollx^ EC SOD^ i^j #^.2.3. 

^ »4Ej\fl ^o|r^. GAPDH^- tfl5?°S A}-§-^^Ct (»* : p<0.05ofl>H 

c 3€- Df^-ioll UVA# *PJ3 ^2fofl u*# EC SODS] ^ 

^-^4*} ^2fo1i^. GAPDH^ ^-§-*r£^(A: UVA 5kJ/m2 £ 

. B: 25kJ/m2 . 

c 4^ D^^oll UVB§ A|7>o] ^2}ofl o}S EC S0D21 

£-^*> GAPDH^ £»3 ^^S-S. M&i)^ ( A : 

j/ 0 2 ^.a}. B: 8kJ/m2 £A r . C: 15kJ/m2 i4) . 
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-C S0D-2J in^ GAPDH^- £^ cfl^^o_^ 

§5^c|(A: SkJ/o2 B: 25kJ/m2 . 

I 6£ Tet off~MEF/3T3 -*f*t*> Al^ofl^ 6fl H^MM #?! # 

ET OFF) EC SODS] A|7V°J ^2}ofl ttl^. EC SODSj ^ <#aj^. ± 

^^(A) 9J EC S0D3 W^(B)# ^olr^(TET ON: EflE^Af 

^7flc>^ TET OFF: tj] e ^Afo| -g-^o| X}?]^ . 

I 7a ^ £ ^^^l ^ *H?-^ EC SOD >M]S^<>11 10J/cm2<M UVA§ i^*_> ^ 

ZlHflHOlcKTET ON: tHBE}4o||elo| ^-^1^- 3^. TET OFF: Efl 

: 7b^ ^ ^ofl 0+^- d}-^ EC SOD ^la^ofl 20mJ/cta2°l UVB# 2^*1 

^1^2] Milfoil ojm Jfli qj §^ <8% A^^oJ cfl^S} &ofl cfl*> ^cfl 

oj ^o_5. M-E^Lfl aefln 0 |c| (TET ON: Efl ^ E}a}o] fej o] TET OFF: 

I 7c £. g. s^ol] D}-^ EC SOD 4l£^°fl o.l% 8-M0P# ^el^Jl 30 

¥Iofl 2J/cid2 UVA £A}*V * Apjs} ^^o,] ^ ^g. ^ aj^o] <g # 

<*l ctl2?^] &<H) cfl*> ^tfl^o] utElVfl ^^o|c|(TET ON: EJlB^ol^ei 

e^*^ TET OFF: EflS^A}o|aelo] ^ °-) . 

c 8£ £ ^o}] A^ EC SOD 2*1**! *|EiS} 7})<g um\fl ^0)1^. 
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I 9^ £ ^ofl ^# EC SOD 3}***! ^3$^ 

-EjEj^MH (human kerat i nocyte) >fl5E^ofl4 EC SOD# Sfl^fd #3*J°^ 

E. 10£ Af^ EC SOD ^lS^oil i^*>Jl <>Hi Apg*> 

-5M12: ^71^ ^^*> ^2fo|C^. 

E ll£ £ ^ofl ^ EC SOD -§-^ u -^t- ?\\<g 7] 

E 12fe TAT -EC SOD 5.' TAT- A HD/EC SOD ^*!# ^7|<3 

E 13£- 3*1^ TAT-EC SOD -§-^ K10-EC SOD 31 R9-EC SOD # 

E £1^51 TAT-EC SOD -§-^ 3? TAT- A HD/EC SOD -§-^ 

Eli^°lH 412. HIS ^^cH iflol] ^*lef) 3# £<3 sm^ofl 3 

E 15^- ^^o] TAT-EC SOD 9J TAT- A HD/EC SOD -§-^ 41 
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-Mtt 

r U^-cr EC SOD 51 *)3l%^ EC SOD °l# ^ 

#ofl 51 SL^ EC SOD (extracellular superoxide 

smutase) % M)S. Q^o] 7j)>j=l EC SOD -§-^ o|§ &2.^&2.3. t\£r 

#3 ofl«J £^ %\&& i^^ofl ^OIC}. 

HJ4h&« (reactive oxygen species. ROS) <+rfc§ o|-§.^o} oflu)^)^ <£^- S.^ 
tfi^ofl 3f^*Ml iMfc 3*. 4!£ vfl£} CH^. «jA> 9J Agjflj, 

*m <M ol s °J*fl tf. *HJ3. €-^ 7 d^ 

-S-^ ^ 2iJ°ol. )tlf7r ^ 2m (Floyd. R. A.. FASEB J. . 4. 

87-2597. 1990; Anderson. W. F. . Nature. 392. 25-30. 1998: Hal li we 11 B. et 
.. Free radicals in biology and medicine. Oxford University Press. Oxford). 

^3^°Jol 5|2 Sic}. o|j2} ^ JL9jj°S 
°J 1^3=! W^4b*:#£ 5!4<fl 7>^S} BjifiSm 7J0 ^ « ^ 



68-7 



JJfl tfioil^ *}$#±&°H cfl*> ^<H7]^-^.S>M SOD (superoxide dismutase) . 
^(catalase). 2] ^ (peroxidase) if ^£ ?W2 Sm. o] ^ 

JZ ojc}. SOD^ HRHSH^S. ^^*}o^ *J>4£} 3.4:7} ^ 

# ^ SIS.^- ^|%-# SOD^ ^-^5} o}cl 7f7lJ2 Sl-fe- Cu/Zn 

D. D jy Sl^ Mn SOD 5? 4)3. i^f ^7fl6^ EC 

D(extracel lular superoxide disoutase) S. -T^tt^ 1 }. 

C SOD^ Cu/Zn SODS} Qo) ^Sj % o\<£ ^7 r # 7\7]JL C-^ ^ofl cfl^ 

3tt 5.011 o] (heparin binding domain)o| 3o<fi*>r^=. EC SODfe- oflSf 

^« 5E.°H°J# nfl^ofl M\Sl^S\ dfln>3<HI ^^oi 

^# # 3.2.3. ^^SjJL Si^. -g-£°fl ^ = ^ . EC SOD^ 4)31 S] 71 

^-oflxl "Jof^-B.^ Sl^ <£Si^ SmtMarklund et al . 

ocAea. J. 266. 213-219. 1990: Su et al . . Am J Respir Cell Mot Biol.. Feb 
(2). 162-70. 1997: Luoma et al . . Thromb. Vase. Bio. 18. 157-167.1998). H% 
t EC S0D# o|^*l t]&7\ 5.77} o\]M cfl^«j (aorta 

stenosis)# 7^^}JL *8^<*)Mlr <3 (col 1 agen- induced 

thritis)# Q2}MZ}t\JL iJZ^ «F SJtHMikko 0 et al . . Circulation. 106. 
99-2003. 2002: Iyama S et al . . Arthritis & Rheumatism. 44.9.2160-67. 2001). 

EC S0D7> M^o\4\S. (human f ibroblast)ofl>H ^#°] 

^(telomere shortening) # <3 415 *fl A 3 7l^-o) oj-g-o| ^J7^ H> 

erra V et al . . The Journal of Biological chemistry. 278. 9. 6824-30. 2003). 
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EC S0D2J cflHl^ £d11^1 0 1 ^ (nuclear locali2ation signal) 5. 

^£i\0\ (thymus)*} Jl£ 4|£(testis cell)ofl^ oVofl 

Jl3 SiCf (Ookawara T et al . . BBRC. 296. 54-61. 2002). . 7J^}7| 

SOD^ a]^^*! -g-a u >7> ^^-o^5£ofl>H 

3 7}*) ^Oj^olofl ojofl a ^^S1C}J1 ^JlHjcH Sm (Marklund. . 267. 

, Issue of April 5. 6696-6701. 1992). 

HIVSJ Tat «)5*>^ ANTP. VP22 ^-o| o|cf (Lindgren et al . . 

PS 21:99 . 2001: Green et al . . Cell. 55. 1179-1188. 1988)). #7l ^a|2l 

= >Hli n 4 °]7i*j°j ^ 5U£- ^ UJ ^ ^ 

<3 (Protein Transduction Domain. PTD) 3 *<*%H. 

ankel A. D. et al . . Ceil, 55. 1189-1193. 1988: Green M. et al . . Cell. 55. 

79-1188. 1988) . 

m. ^S-Sl^r <MSJ ^ 7^*] .2.5. -*lli n 41" 
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L %^74#£ EC SODS] s-^ol] djofl <3^-*> 1^. EC S0D7> >i§ ^1 Hj-ifofl 3^°. 

% n91*\&**. °H) £ EC SOD# *J%3 ofl«tf 

^ *1S£ «f^S W *H EC SODS] ofD]^ ^c*ofl c*^*] ^ inflo]o| ^ 

3 41 fctf #7] ■e^^oj vfl£ £ 

£ s^o. £C olDli ^c+cH) HIV-1 Tat ^ ^£<?J ^-^) (o>oJi 
#7) 49-57). 5~127fl2] o} = 7Hd #71 5. ^€ ^E] J7^E|o|H ^ 5-127l]2] 

o] 4|a^J^>8 EC SOD ^o]C}. 

i «)tg°l cj^ ^*^*fl£lM = # *l§*Hr 
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t # 7 | M]S.^^^A EC SOD -§-t} ^^^1 *ll£«cHJ# 

t «^ 5] #7| 41 S*]-^ EC SOD -§-^ ^^^le 4i-S4J^«S 

>8 ^ ^^21 ofl*# ££r *l£-g- *1§*Kr 
t EC SOD ^-SL^^-o.^ 6}^ ^ 

#3 ofl«^ <W3 *]^*Kr 5J°I^. 

t ^3 ec sod &v a^sRr 

*fl^*Hr 

1 C^S. °- ^ 0 >7l EC SOD ^*|^# 5^3}^ #^-n-#ifl5.EjS# 

^ 

i z ^is^-m ec sod -g-^ asm*: m^zL Z 

i ttJ^S] ^ £ #7| 41 EC SOD -§■*} 3E£- EC SOD 

S*}^ *l^*Kr ^olc+. 
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t ^-g- #7| ^lS*)"^ EC SOD %V EC SOD t+^*J# 

*lt}^ «]E1S 3E«*Mr ^§ >0§*Kr 

i EC SOD3 ofoli ^cfol] HIV-1 Tat (oJdI^A} *>7| 49-57). 

^ EC SOD 

E*K £ ^1 ec sod -§-tf s^aHr #sM*#3U*MH 

£*>. ^\ ^ UJ ^i gj ^71 ^ 

£*>. £ ^£ ^71 4l££]^ EC SOD -frS^^-^^ fM3# 

E*h £ EC SOD -S-S^JE-S t\h *mV±-t' %m 

E*>. £ ^71 415*1^ EC SOD 2^*^ ^B^#3)5LE}S 

£*^}^r ^ ^ ^3*3 oflitf £^ £|£ 
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E4r. £ ^£ EC SOD y^i- a^fc #^#*1I.2.EjHi- SWfc 

E*h £ #7l 41 £3 ^8 EC SOD SH^S 

£ 415^-^ EC SOD i^m^r ^-ihfc* ^ 

7fl>y 3E£- <4)^-g- 4© *I**H}. 

E*h £■ ec sod A>^# ^ H]^^ ^ £fe 

E*h £ «3J^ EC sod a^SHr §Bl4r#*flAE|S 

E»>. EC SOD ^*J£ S^oHf #^^#£fli^S# £^4r ^ 

^ §ofl ^f-nsm. a EC SOD£- D}-?-^ 3j^f *j u J°ti ^ £-£5] 

JJf °1 ^lUl#3f ^#ofl>H EC SOD mRNASj ^Af*} ^2|. EC S0D7} £ 
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£). #7l ^^S^-tl. EC S0D7 r ^2l^2f SUl^oil 5LX 

-t- ^<g# 2.2.3. 4^^2m. 

|6(] £ «^Arl-£ EC S0D5| H]^ uflo||X^2l *«9**7l ^ . ■& 

«go^ pj ^A|o}]o|]xH nf-?-iS| Bl-Sfofl o^^ £.=j.o| *f£jAl (UVA, UVB 9J PUVA) # 3: 
*} * ololl 11} EC SODSl 3*13.2.^ a ^3}. EC SOD 

<^U|ofl 1-3) tfl*l 1-5) #71 AJ^ l^rS^E) £ EC S0D7> JI| 

<H1 ?^£S ££3<H &°.ol. ^Sl>j £A r 4|7l 3! AI7J04 ^^o,] ^ -j ^ 

£^3«^f au^s- a>^# ^°]e r $m. n?}M. ec S0D7F a*sjai i^ofl £1*11 -s- 

*7|£f ^ ^#*>7l #dfl. £ tl^i^- EC SOD^- ^^jsj 0.^74 

^ a| o1-§-©-}o} of °->^ Hflo} #^o r >q]5. (mouse embryonic fibroblast) ofl A] 

EC SOD >Mli^# ^l^^rJZ #7] ^^ofl 

W#4h£3 °J# ^Jtti^ EC S0D21 2}^^ol T^Alofl o^ afl o. H s| >M15£ Ml 
^jA^o] o^ofl D i^]- oj^g. ^A r0 -}&Cr. a 1^. °r^-^ EC SODS} 3j^o| >*]] 

Ml 2.3^2.5. ^ SlSflct^^H 2 #£). 

Wr. £ I^Ar^ A}^ EC SOD# 3H|2}&liiAFolE ^^oil 2}^^Aj^ A r 

EC SOD# #71 >fl£ol] A*S]Aj§ ^Af*} *: xflS A r 

# 4t%®2LS.#\ 4^ EC S0D2} 2}^o] ^Ajoll ojcfl ocsj ^liA^oU D|*|i=- 
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JBMI. EC SOD^r ^ MS.*] SL^iS 

*m. ^.5]. EC SOD-b II] -T- oflt^ AjSoll Aj-g-^ ^ ojc^ 31]^- *J 

o_^-. hj ¥ oj s - 7] Dl. §2} ^ 3. ^ flc*. £ 

. >#7| EC SODt 4>rfc^l ^#2} ^£ t,-^ gj o.6fl 7)S\ >j 2} «tf^ofl 

*> *i*1*}7m oll^^^cll A}£H ^ ojc+. 11*2^. £ EC SOD# 

r EC S0D=- +}£2} 3*3=1 ^ ofl«J A|£-§- £^ 

5>] 3-g-# -g-ol^Ml ^7] ^ofl EC S0IM1 HlV-1 Tat3 ^ *J Jf$| (o}n| i# 

71 49-57). 5~127fl<M o} = 7 Hd #713. ^€ ^JL^olH ^ 5-127115] 2+0] 
^71^ ^3 ^Ji^EjolH ^cHl^ oj^ 3^ £Dfl«y# 

t^l?l -b-^ ^la^°5.*! 4]£3^o| ^-c^si^s. sysm. 

WM. £r «3£ EC SODS! ofnli ^ofl HIV-1 TatS] ^ ^ -^^ (o>n] ^AJ *} 
49-57). 5~127fl S\ o>5 7iy .A>7|^ zjl^ Jl»SE}ol c 3] 5-127113 EjolAl 



68-15 



-3 ^l^^ EC SOD ^1§*>C4. 

tW«t>Pfe. £ ^3 ^la^J^^ EC SOD #*} «^2J£ AJ^^^ 12. 

^7lofl>H EC SOD^r n}-^^!- S^^r S-S-^-^. »>^^*}^)^ A^o^^y. 

n° r efl^ c}^^# #7] ^ EC SOD^r 2227f|2j o^^AVo^ ^Aj£| 

C-^ ^^{o^dI^av *>7| 210»i~215»i)ol] 6flB*3 ^ £ol)°J (heparin 
nding domain) # 7} 7] J2 Si^. ^ ^ EC SOD^ o}o|^A> A\<££. M^S. 11 

l^ufl ^C|. #7|oflA) EC SOD^r 3tt £°H°J °1*> (oMitf 

7] 210»1~222»|)7> Al]7iS| ^<2J ^ Slcf. 

£7) £o]]ol o t^AI^oJ o}L)e} ^ #^SJ ^^Jl^^£fliEiS. 

^a^EfolH^ ^*>ct- OT<>flX| #7| ioflo] o_^- MV-1 Tat 

^S^^. 5~127fl°J of3 7|y #71^ ol^cH^I #E^Jl^Ejo|H ^ 5~12;>H 
efol^l *> 7 |S ol^oj^l ^Jl«a^o|H^ Af-§-£- ^ Si^. a^?]*N^. HIV-1 

t £] ofrol^ 49~57»}olJ 6fl<£o}^ 97H2J ojnl^Af #7| (RKKRRQRRR) £ ol^oj*] *g 
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*3 ufloU *i*|^ ^ ^ S^cK^Ml 4 

. 

E*>. £ Hl^^ #71 EC SOD ^*J# S^o}^- §«H*r§*Jl£iMH *1^# *l 

1^. #7l #^^f^^]i^S EC SODSJ cDNA3 5' °^o\\ HIV-1 TatSj ^ 

S.°J^ . 5~127fl£l o} = 7|y #713. t^s? Jl^EjolS 53 5~127}]£j 0\o}# 
Pl^ ^^Jl^E^olHS ol^^^I 3£ 5.^1^1 ^<>I1>M ojh. 

ujl- 5*3*Kr DNA ^<io] ^5]o\ o}± 

E*>. #7) ^^efliElH^ EC S0D7} ^*}*] S^SJ 

67flSl sl^E^ *} 7 |# sL*$*\Sr WAM^O] ^S\o] 2# ^#.££ 

m^*»fl^. £ ^51 #71 §^ sg*Hr #el*#*llfLEjB M<£€r M 

16. Aj^JE 17. T^ajS: IB % M<£*&2. 19ofl M-Ej-tfl «H2f W. 

£*>. £ #71 #El^r#efl5LElH >H^# &Qt}±r W$ *H#*m. 

%^^7fl^-. ^^ofi ^ «|Elfe EC SOD Ife 3« iml^ol ^171 
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AHD/EC SOD. V¥ 9J 67i)°1 ^ SX^ cDNA 5) 

-#21 ^ si^ ^ 4<g# a^ji sm. «ra*i*w)*T 

£ «T3°fl US 5. llofl 7l7fl=1 HfJZf ^ 7H<g ^Cf. 

J7H1>H £Q >M°J (expression control sequence) n o) -^^*> 

^§7f^*}7fl 5^ «M3°fl ^=r^°J DNA 4£# 2]D|* r c+. >^7) 

*! 4^^r H^fiEl. #7| *U r # £*l^7| °J 

. #e1o}cfl^^ 31 °JtO>H7> oiofl ^ sir}. 

+°>7>. ^- 1*3 «1E1S ^^S^ #71 

- -V- EC SOD ^+^^# ^^1^ 4> SU^r 2°lE*3 

])*} &o] a>#^ ^ &r4. ofl£ ^ol. cfl#£. H^e-I^. lr 

H^7lnfl2cHSF9)2} ^.^ CH0 g| ^las} ^o. 4| 5 g| 

*l »ti°<^ o]7J 41a 3^ 4# £*>=Ju|. h}^-|»} ol A 3§S^ cfl^ ^ 

M*^^*\ ^-S- 41^ 5^^^. A r -g.s.^ofl ujE^M^- ojfllofl^ o> 

?J^3 ofl# #<H 4rtf^ ^ °m. 
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^ EC SOD ^^SJ ^]^*>CJ. 

i ^. e^gs} EC SOD -B-Jt^JSLS *te 4* 

E*V. a. o. EC SOD ^ ^ H]^- 

*l£-& ^3 *]^*H}. EC SOD <ci^^- "g-^m EC SOD 

ol^-^oj -S-^^-n^ ^<H1 S|*M 74]^^ 4- Sm. 

1} *! **Msq>9 s\m *«*=Ur 3)^33 °fl*tf 93 *l£°fl 
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*7j M)5.%!f-% EC SOD EC SOD ^*1*J£ £3. ^-§-^^ ^ 

E ^ o|5| *^*> ^J°7j7) tf^ ^* >C } 

^-g-^b oJl^Cfl. 'S ~?" ^f-°1# I£ ^Oj-g- 

^7>s ^ sm. ^.c^^ ^s-s^ *s*n. °i 

^ 51 J£^l# ^7^ ^ 5U^. °}^S}>H1S^ oTO^^Hi. 

emington's Pharmaceutical Sciences, 19th ed.. Mack Publishing Company, 
ston. PA. 1995) . 

•a^ofl 41 EC SOD i£r EC SOD 

^ ^M-§- ^EflS ^ Sm. HJ3^- J=Lo|.g. o.S^r ^3M3 i^r 

*W ^Efl^ m « <§Efl°] ^|^ol H^*j*>C}. ^A}-§- Tfltg 
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Si. D JM#. IfSi 9i/3=£- 

: flam. S a3 d^m}^ ^6<3 5]/ §eHl!i*!! 

^ 5«« ^ Sttiol. nm tfA?. <£ 

^Sl- 3^ 5^. 

. ^^m. e-^Mi. §^tfl. >y#^. ^m. sm. ^shi. wi^ni. 

^i. S£r S% v €^. 

f^e}7fl^ ^. tt^ofl £>S#£ ^^Lfl. e^M]. ^tfl. 

tfl. fflfl. *n±^i\ « ^fl^l-fi ^A} U]^^ 

o S -oj** ^ Sic}. ofl# ^a^o.^ ^ofl n|B 2 

4~6mn3 7^ H}^£ Bj^- o}efl^oj] ^^J^il 30 Tflol*] 

age) ^X}W>^-S DlJff- 7>^71] ^^(prickjef^ ^ °l nfl^ tfleJ-B] (Messo 
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^Sl^r 2# S|nl*H^. m\. £ tg*$2\ EC SOD #U 

T^oflTl] ^r-ol^ ^ ^3°] 1^ -M^^ ^ 0.0001 i4|7l 100mg/kg<M 

^5. Jfol^ ^ SI^. ^ 0.01 M)*] lmg/kgB] ^-ol^ ^ 5U 

. e ^ Mi<>fl^ isi it 4^^. 

S*h £ £ tfM 41 £ EC SOD S^sHr #^-rr 

3l£ElH# S«*H? «J« *Jt4J*.2.3 ^ *h£# ^ *J#°1 of] 

ith £ EC SOD S^t^r #^^r^fli^H# «HS 
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-^Tllofl ^°^t> "J'Qa.S. (infection) £4r ^^£^J (transduction) 

I^dIS If*! ^oilTfl A r #^ ^ Si^ FDAS| ^ojsj ° 

Af^ ^ISoil ^Q^S-S. ^et^njc DN'A# ^^r^- U^o|cf (Nabel. E. G. . et 
.. Science. 249:1285-1288. 1990). * Sl^r #eh£OlH 

oHI o^-ou} P RK5 (^^*1 ^1307.24731). P SV16B (^1 ^-^ ^7fl 4] 

/08291i) ^ P VL1392(PharMingen) ^oj cflfi^o]c}. 

J?J #^nlH IT*! ^Tflofl B^«a. ^11- °H1 *V^S|7.1^ & 

i-J. ^1*1 (transient transfection) . dJ^^aK ^^i^ 

ransduction). >qi£-§-tJ. Q$ £>:Sflo|e . *MS:^ <g*)#<3 

iposome-oediated transfection). DEAE ^}^^^-nfl4^ (DEAE 
xtran-mediated transfection). ^ej -nfl jfls] (polybrene-medi ated 

ans fection). ^7]^^ (elect ropora tion) . -ft*!*} 3 (gene gun) 51 4li MlS 
Af- -ft^Al^pl §AJ51 H^ofl Sjofl 412. UIS ^ SiC}(Wu 

al.. /. Bio. Chem.. 267:963-967. 1992: Wu and Wu. /. Bio. Chem.. 
3:14621-14624. 1988). 

14. iimSHMel^ (retrovirus) . o>ci)i«}o) (adenovirus) . M XCj >iHM ^ 
erpes virus) 5! o r u] ^ >^ol £-) ^ (avipox virus) ^o] £*»^Ej. 
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J7| U\o]Z\± «]E^ «#^ofl 36}) =of^ ^ ojcf. oflg- 

3^. ypJ. 3 D -3. e^" M). Bid} ufl 3E±r t}# 4^°fl ^Sfl 

E*h £• £ ^^2] EC SOD -§-t* a%^>^ 2F#£ 2^ 

^ ^ &C}. ^oi) ^ "H-^ 3:^3 Tji^^fHl tflcM 

001~50^X. H>%^^7flfe- 0.1-20^X3 9%.2.5 ^ 

^o|] fl*> £ *}*t\±: SMS. £2^€" Sfl^-ofl 

*r 7^«> *«7flS} 94 71^ S}%£_ 3^ . ofl*fl^. a^j^ # 

ola-a «H°!^) ^-ofl ^-g- U -t- &t}. ^*J]4r SH#S 3-§- 7Hr*> Bj 

<3SW1. 3^ ^M. -S-M. 31 #i>fl# ^ 

it} 
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•\o\?\ m £ £ ^3 4)2. EC SOD £S*Hr 2: 

£Sh €- ^^€- EC SOD XI § 

*7| £ ajigoj ^§ ^>g#£- a- «^2] >M1S EC SOD -§-^ EC 

<U ^ 5Uct. °fl# £ 41 £ 3^ EC SOD <c*^ EC SOD 

^. 5) € ^efls 7^ ^ sm. 

E*h £ iJ^-g- l* 1 ^ EC SOD -g-^i EC SOD# ja^r-fe- 

d]^£- cf<tf*> 4l^2f aj^o^ ^ g -o]^ ^ ojcf. o^i# ^o). -s-a: 

3 #7] a|4$£ ^ojoflxl a^s}^ *«*>o| 

^ Si^t. <i^l5.-b °ll# #<H. 3#*fl. +M. S-tfXI 

0 J^M. SWA. AJ U 53 *<m# 3X1. B£7|. ^3£. <3^a| = . ^ 

A|^. ?flo|jiJ (wafer). tfXj . 2^*fl §.oj $tfl S ^-g-** ^ flc*. U^^*} 
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1> 

f-?-^ gl^ofl>H°j EC SOD^l $-2. 

-1) oj-g.*} Df^-i ai«.ofl^£l EC ^oj 

^ tfl ec sod -S-xi- ^°]* r 7| ^*>oi ^ <g*q# ^*f£tr. 

LB/C DHf-^Ofl*! 8-10^. *H8)SJ ^ H] ^fi*| # 5£ 

B^Bl ^fiofl 3^^](xylen)# ^*>°1 ^M*>i °1<H>M ^3.2.3. 

^^S}oj * £^ «>-§•# ^5}A]?l7l ^ofl ^o^V (citric 

id buffer) # o]ja.t\o\ 121\;ofl,H 1 0 £-7J <g;Nel*}Sm. Zt #7l 
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-}S>-£. EC SOD *cMl# 1:500^1 ^7}t\o\ 60£?J »>-§-A|^^. #7] *J 

°-± EC SOD EC S0D§ ^ofl #<3#2.£. ^^W°1 ^^^l ? Ji5 

#7l #*H5 «>-§-xl?l h>-§-^# 0.1M PBSS «M<£3°I ;£ 

Slc^ # I7| IgG7} ^^1 (Universal LSAB 2 kit. Dako. 

ostrup. Denmark) 200^3 7 \i\a\ 15 "}-§-^!S^. 3 

S^ ^Ax|c}o^l7} ^tffl ^E^^Ulcj (peroxidase-conjugated 

reptavidin)^ «_r-§-A|5?l 3?: 7\Q°J\o} 3-o\u] i-9-ofl ^ -7} s (AEC . chromogen . 
ah. USA)^ ^M-W^C*. M£.±r ^ofl ^ &£--2.5. 

J*} d}-?-^s] EC S0D7> £-£s|oi ^oi^ ^ 

&r4. EC SOD^r *l3lj#2i ^^^^ (connective tissue)^] S)7j 3°1 ^ 

S)2tJl. ^^#-^1 i^(hair follicle) ^?H1 Cj^- #*}7fl <3 

s]<H 5U£r 3°l ^4 V 3&^. SEtf aalA^ ^ Lflofl^ #*»n <3^°\ s]<H m «- 

JH EC S0D7 r *S:*S] £^2} 1HJ # 7>*U 5U# £.2.3. 

1) 

-2) °1-§-*> d>^-^ B]Jfo||A|2J EC SOD W 
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*7| 4JA|oll 1-1)^ BALB/C V\*£2) =r| H]^ fl»fca. 
2\ Mg2 + -H*M S^BflolJE <3^(Ca2\ Mg2 + -free phosphate-buffered saline. 

7.4)S s$7\ 0.5* ^ej^ (GIPCO. Invitrogen 

rporation. California. U . S . A) /PBSofl ^^l^ 0 ) o^^o.^ 7ri^ *\<A 50£-?J 

#7] *»D|*°£*E1 # RNAf- RNA# 20 

g# 1.2% € ^7l<g§«aoS 5-^*1 ^ofl oii- mRNA-g- 

0l§Xl?l ^ ^«iflo]ofl #cH«i^. RNA$ UVS il^^ *\&^. ^71 
aeflojoil 32 P ^ EC S0D2J cDNA BSSf 65\:°]]>M £^#t\3Xt} . 

7| EC S0D2J cDNAfe- n|Jf EC SOD cDNAf- S^o"}-^ pCRII T0P0 ^ (*^cfl 

3}tfl*}. ^£i> Jl^S^ (Suh JG et a!.. Mot Cells. 30:7(2). 204-7. 

97)^ i^o^ *>o1 ^7|£j =S}o1tH^ PCR PCR £3 

141. 94TC°l]4 305.. 55TC<>fl^ 30£ . 72.SX:<t\M 45£# 30SJ *V 
72.5^ofl^ 121 ^^1*fSflct- 

0^: H^olo] (>H^^51 1) 
'-ATG TTG GCC TTC TTG TTC-3' 

J^^^i H^ 0 ^ 2) 

' -TTA AGT GGT CTT GCA CTC-3' 
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-*7|oflJH ol# * #7j «SiiZfl°!# ^#ofl i^^i^l ^"g- 

•#o^o} mRNA# ^y*fj2 ^-*} °l n i^ (molecular imager. Image Master-VDS. 
amacia Biotech) jiL $4*}%^ . ^^S\ *S]*Hr T-Efl^B 

^2*. EC SODS] nRNA^ «|6fl *] H| ^ £| ^^ o) 7^^^ ^Jo 

l-mtfcHi 2). #7| EC SOD^ o|JfLj7 SX± ^-S-oHl 

31 Lfl3Ml5. (endothelial cell)ofl^ t**!*]^ 2J°S . 

^S**! EC S0D7} nl^ ^aflofl^ Bl^-s jis:^ j=.zj|. *isj tfl<2] 

-3) UVA# iAf*V J?: S]^- ifl EC S0D2J °<J# 24 

osal skin)oll UVA§ 2^*> ^ 3>>l*].°5. RNA-g- ^Ej^JZ 

UVA 2*H1 EC SOD £>W$Ch 

ALB/C dH?.^ 3o}Sj*)# t> t\o\ 2| n\°-^2] 24^1 

ol ^ ofl igji 9.7mW/cm2S] ofli^^. «^A>*^ 67fl5] UVA (F24T12/BL/H0. 
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tional Biological corporation. USA) S *> J2-g-°11^ 5kJ/m2# . 3 

-ofl^ 25kJ/m2# £*r*rSm. cfl^^oi]^ UVA# 3:A}t}7\ 
VA i4 * A|?JoJ ^ofl U^Et 2f ^£3- tJ^^oi ^ ^£-g- ^ 

&*]t\5l, o\£**.£\ RNA# cfA ^Ajofl j-g)^ §<y*> 

^ •g'^-i- ^lS r o} EC SOD mRNA5] 2iAf>}%.t\. ^*!^! mRNA^j 

7} o]d]^^ £*l*r5M. cfl^iSfe GAPDH# o]-g.* r 

^. 

^ loots *ha. ohi cfl*> *t ^ti^s] ^ °<?# ^tfl^j^-s 

ct. X*h ^ r clE 

^^h EC SODS] 5kJ/m2£J £*H1 ^afl <3<2i" °J#.od1 . 25kJ/m2 

338tf.2X( P <0.05)S * 96*1 # o]*ofl^- 

^ma^HS. 3). ^M. EC S0DS| UVA3 5J x|^}ofl ^ ^ 

^# ^ ^ . ol^^El EC S0D7 r UVA 2. A * 2H3^34r ^ *hi*2j 

lofl n^. $#3.^*1 ^*}# 415}^ 7l^# ^<8t* 2j°LS ^33Sm. 

-4) UVB# ^A}#> 3£ n) «. Mj EC SODS] 
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-\^+e] § B|Jfofl UVB# iAf*> * o.S RNA£ ^^^1 k^j 

A]*M UVB S^<H1 EC SOD^ ^A|oq l- 3 )3} 

<2J*} ^^^S. BALB/C D^ri 3D>^ *] # *> ^ 0.6mW/cni2£l oj|M 

£ U>W-b 67fl«] UVB ^£ (FS24T12/UVB/H0. National Biological corporation. 
A)S ^ J2^°fl 2kJ/m2. 8kJ/m2 5| 15kJ/m2 *|^- 24*^^}. £ ^ #?1 

Jx|oq 1-2)5} ^ mRNA^ 0 <M}# a^sism. 

Jtl . EC SOD mRfJAS] H J*}-g- UVB 2kJ/o2^ ^A}«> ^ £7H] 73 3% (p<0.05) 3. 

±*}%2.^ 24 A|?> ^ol]^ cfl^Sj ^j£.£ Sl^SJCf. 8kJ/m22| #£3. 

3^ 48XRV *ofl EC SOD^l ^^°cfol 212iil% (p<0.05) S. &7\*\3i2-V\ . 
kJ/m2^ 48^17} *:ofl EC SODSJ ^ 322 5% (p<0.05) 

^7fe^ iJcflA]^ i4E*iStr(£ 4). n}^. EC S0D<>1 UVB£| *i A| 

-5) PUVA# ^ Dr-?-^ E)-*f EC SOD^ 

r^-^ofl °J^£i PUVA# *|A|»r * ^A|*}o^ RNA# £-21*^2 ii 

4J*1*M PUVA T^^ofl n}^. EC S0D21 24*^^. 
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J7| *MH1 1-3)3} #<y*l ^•a^.S BALB/C 3^*1 # *} 3f °S ^ ^ 

^D^^SJ §ofl 8-M0P(O.2(w/v)X 8-methoxy psolaren. ICN Pharmaceuticals. Costa 
sa. USA) 100^ HBi 1*1?J ^ofl >^7| ^Alafl 1-3)2} s.<2j*f UVA 4-g- 
oj Z|2f 5kJ/m22f 25kJ/o2^ 4l7|^ SA r *lSm. olafl. tfl^ofl^. 0.2(w/v)% 
UOP^l %Ht\%H. ^-t! 2. A * ^ *£M°fl 1-2)2* EC SOD 

NA2J £>W°itf. 

l^K EC SOD bRNAS] ^oto 8 -M0P"}# ^^*> tfli? Si 8-MOP ^E] * 
J/m2 UVA!- £At*> 25kJ/m2 UVA# i4*J ^3 EC SOD 

NASI ^ 3£ MM*\ 48^1 # ^<H] 264*1.5* ( P <0. 05) 

^SrS^-El EC SODS] o^o. ^<q>yo| ^ ^ xjtjoj ^ 

^ ^ 5Usm. EC sod^ 54 ^ A 3^^Si 

ii^^ ^^2} ^o.^. 
^4 ofl 2> 

*s]>M tq^ o}^ EC SOD Ml ^ A^Bl *\21 



68-32 



1 7) si -fr^^ Tet of f-MEF/3T3 -fti^ 

-lontech)# o]-§.^oj Bflo> *J ^-0^15 (mouse embryonic fibroblast) ©11 EC 

-l) ec sod 

1# >d*L TET OFF ^E-fo] TRE2 «jEi (Clontech) °\ Sal I 7+E] 

d}-?->:21 EC SOD cDNAi- ^t\9X^ . + EC SOD^ cDNA^r n}- 5 ?-^ EC 

D-2] cDNAl- 3^*^ PCRU TOPO *|En»>^ cfl*ta Sl^t. ^$ja iL^S^-El 
^€>)$ ^71 2E|o|d)5 PCR PCR ^2tt 

3. 94*C°I]^ 30£#. 55TC°M 30£7>. 72.S*C<M 45£# 30S] *> ^ 72.5^C 

f\± *Z)o]u\ (Aj^^S: 3) 

'-AGT CTC GAG ATG TTG GCC TTC TTG TTC TAC GGC-3' 

1E]4Q;6 B^o]u] {M<£*$& 4) 

•-GATC CTC GAG TGG TCT TGC Aa CGC TCT-3' 
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j7|ofl^ «qEl2t e}ol>;^.Dfol>y PTG76 #Sh£DlH€ 

uiversity of Geneva Medical School, Geneva. Switzerland) £M MEF3T3/TET OFF 
^^oj a\^± nflof ^-^0H15 (mouse embryonic fibroblast. ClontechM) 
(lipofectin. Invitrogen)# A^^oj ^*!*!^A|?J 100pg/oL^ cMa.£ D r 

>yo| Hfl^ioii^ Bfl^*M *i^oi si^ tsM n Jt ^s. 

&<*\M SflS^A}o|^ei# *|7l*}&# afl EC S0D7 r ^^^^ >fli^# 
. ^ . #71 fSMf 10% TET =S] FBS(Clontech) . L-§^EKJ . S0O0UI/L «]M€ 
100ug/mL£l G418. lOOpg/mL S>ol Z2SD}°1 2ng/mL IHIB*^ 

3Etm^r DMEM *W<*\*\ ^°Jt\^7\ EC SODf- 2*1^ A] 7)7] SJofl tflE^ 
*U?m5M. Efl^^ol^-^S] ^]]7i^. #7| Afl5§ ^1B^AH#^# 
*> Afl^£- Hfl*H] Bfl°^j2.S^ ^^rfc^. #7) >M)5t# all ofl 

7} 48 A] TV §oj Hfl^o.S^ EC S0D21 2r«^# . EC SODS] 53 

Aj# EC S0D21 #7| AUlofl 1-2)5} #5J & 

^2.3. ^wlSt-S. 0 !. EC SOD^l 50mM ^>thM-B# (Sodium carbonate 

ffer. O.lmy A|f3§ C. 0.5mM ^ . P H 10.0) 3mLofl ^t\^L7\ ts\^ ufl*] 

S. 20uZS\ *>BJ AV^i:^ (Xanthine oxidase. SIGMA) lOyM- 3 7}*M £tftl ^ 
0 nmofl*! ^5.^ 2t%#2-Z#\ 

1® ^2*. EflH^AM^ejol 7417151^. ^-<r EC SOD<J] oRNASl ^ o( ^A) 

^7 r S]£r u|E|^r}(i 6). EC S0D§ 2*«**3*te- 412. 
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-2) 2l*\Q * EC SOD 41 £^ 141 ^ ^ 

*7l 2-1) *1M ^4*> EC SOD 1^*1 4l3^ofl *}«2l>y# * *> 

5) <2# ^^S^. d}-^ EC SOD 415^ 3 

Hfl^l^- PBS( P H 7.4)5. 251 M]^*Y PBS ^*fl*Ml>H 74£]^# 

K). ^fil^j #7] >M]5^°fl 27oW/cdi2# UVA ol-§-*V°} 

J/cm2^ UVA# ^A}^od^ j 1 . 15mW/cm2# ^A}^ 37fl£] UVB ©l^S^ 
nJ/cm2^ UVB# ZA*\9Xt\ . PUVA ^7l >Hl£^oll 0.1% 8"M0P# ^El^Jl 

^ * PBSS 221 AW*} 2J/cm2 UVA^ 

$7] 2} 7^Sj*j# 5A}*J * ^1^^ * lOpM 

(DihydroethyidiuB)# $7j*M 37*C<^1>H 20£-7} «!#>M£^. °1€ l*(*/v) BSA^t 
.lX(w/v) NaN 3 7} ftOT PBS5 >fl^*> 4Mli£^7l (Flow cytometer)^ 

3M. *4I3E#^7|S cfl^al #^ °<J# IS «fls] ^ 

J*} ^Hf. Df^>; EC SOD >H)a^o1] 10J/cm25l UVA# i4*J 7}2)# £ 

* 6*1*1 foj 7^^o S ^A^o] ofo] <U ^ Si&cHS. 7a). EC 

07} >Ml5^ofl 20nJ/co22l UVB# £A}*> ^-?-ofl^ T^^j 2^ ^ 1*1 ?*4 
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#34hfc3 ^5.^ EC S0D7* ^^SlTl »fl£^ol| H|6fl 60* #dk*> 

-o S LjEjtfcKS 7b). EC S0D7} 3}^^^ PUVAf- ^E}*> 4l£ 
3 <2 0 ! EC S0D7} nH^£]*l 4l£^°fl «|6fl nfl-?- 37fl 
^ 7c). 

J7| «&j*J^S-¥-El EC S0D7J ^ S] 7l^ofl^nJ. 7]^-^ 3°1 ofM^ 

£ tflofl^£ $^#4:3 i^^S ^ic}^ *f-§-# 7>*U ^oj^ 

^A|ofl 3> 

M£ ?-^<HI *I£ EC SOD sfrOT ^na^gcn w> 

-1) A}^ EC SOD 2*1^ >H5^2| ^ 

EC SOD >Hl£^ofl>H 7+3] ^AHl ^A}ef7l 

6}) A^ EC SOD >qm^l- ^^ti\^Z\. o}% ^sfl oj7^. pc DNA 3.1/ 

c-His(A) (Invitrogen)5l Xbal , EcoRI A|-eJofl ^ EC SOD cDNA§ -{J^*}*!^. Af 
EC SOD cDNA£- EC SOD cDNA# P UC 18-hEC SOD . 

inical chemistry. Marklund professorial ^l^"^)^ ^2.3. (Karin 
almersson. Proc. Natl. Acad. Set. USA Vol.84. 6340-4. 1987) t\7\ a^o]^!- 
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-g-sM PCR PCR ^£ 98'C°lUi IS). 98 30£ . 55'C°fl 

- 30£. 72-CoflxH 455, 305) 72lCofl>M 5£-7> IS) £#2.$. . 

•-ATC TCT AGA ATG CTG GCG CTA CTG TGT-3" 
JE]>0^ B^oId) W^^i 6) 

•-ATC GAA TCC TCA GGC GGC CTT GCA CTC GCT CTC -3" 

J7|°fl*1 PCR o\7\S.^i ^ ^j7lo1=- (agarose gel electrophoresis)*} 

Xbal. EcoRI Sil- *Wt}o\ pcDNA 3.1/ myc-His(A) ^Eiofl 
8). #7) #^^D]H# ^lelB^i^olB (human keratinocyte) >HlS^^] 

aCaT = a tfl«l. N.E. Fusenig S^S^fE) ^l^-^>#. ^<U)<$ ^5^1 

(lipofectin. Invitrogen)# Af-g-o-M z\% 500iig/mLS| Ml5.D>ol>J 

IBCO) «l)^oflx^ Hfl^M ^^o) o)j=- f£ q D Jt *Wr°J EC 2} 

*fl£<M<>) ec sod ^1**53^. ^ 

EC SOD It NP-40. 0.1X SDS. EStflo^ 
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(protease inhibitor)?} PBSofl \&6\ «h§-A|?J * *?<g£E|*M ^ 

-# ^§§£5*1 EC SOD 4l£^S] ^^2] ^#*>5S^. #7l<M 

15* SDS-PAGE 37l<g=-*LH 1fl^_2.^ * 5% «1 

# ^3 (non-fat mi lk) /TBS-0. 1* H^l 20 -g-^S. 1*1# %<!} (blocking)*} 

3 ^ HIS ^1 (Santa Cruz) # 200: 1^ §) q*}o\ «V#Al?l *: TBS-0. IX 

# 20 32] >Ml^e}act. a ^ ai-^X|cfo^1 (peroxidase) 7} ^#5]<H 
# £#1 IgGS lA|#f-°J *}%*\9\Jl 3S1 413*1 * ECL *AS. (Amersham 

oscience)^ EC S0D2J ^°J<H3^. o|nfl #^tfl^^J°^^ 

^6 HaCaT °l**>Sm. 

J£ §^^^3-^1 HaCaT 4}5.^ofl^ ei^El^o) EC S0D7 r 3#5]*J 

SioL+. EC S0D2| cDNAf- £#*Rr #^DlSS «^°H^-b t>\±^ 

°1 EC S0D7} 3#SH EC S0D7> «K»*r2lC* (£ 9). 

-2) 742i<*!# ^ EC SOD 2ff**j «^ 4*3 

^71 ^*1°fl 3-1) <H1>H T^*l 4^ EC SOD 2^*! ^X^ofl *r<2}^# £*}*> # 

A.^5>SJct. 74^>y# 3i/.f^7l *lofl >^7| EC SOD 

±r Hfl7j# ^l7i*V *■ PBS( P H 7.4)5 2S| >*fl3*Ul PBS ^ *WI>4 7}SJ^# 24 
Sac}. ^ r S4>y £,<j£. 1.15mW/cm2l- H <M*^ 37n3 UVB °l-§-*M 10. 20 



68-38 



30mJ/cin2sl UVB# 24^)7} *: A$2.£ PBS ( P H 7.4) £ 

box o«^## ^7fe>oj jn^stsm. ^>9£-em°i 

S(pH7.4)£ * lmL PBS (pH 7.4)5 ^ 

emeabilization solution. 0.5% je^-g. X-100 , 200pg/mL RNase A. lOug/ml 55 
^ 4mL# ^7^}oi iS-£- «_>-§-^£th 4M1£ £^7|^ >«^7]# 

^ll^ 41£ (apoptototic cell. Sub Gl)£ ^£-#5 M-cHASl*}. o]^ cfl 
EC S0D# *JE-15 HaCaT >4]S^# 

J%] ^2}. UVB# 10mJ/co2£] >M17]^ %$-2] A>^=1 cfl^ 

SL^2\ EC SOD #°fl *H>} 7 * ^EM*] . a^M" . UVB# 20 

30oJ/cm2o| 4]7lS i>l*> ^-?-ofl^- EC SOD 41 «l 6fl 

U)#oj i-m^# ^ ^ 5U5M(i 10). 

J7| ^2*5^ EC SODS] HH^o] Jn*MM >q|£^ofl^ ^^oj] 

*h 4l£ A|^# #£>M^ ^ 4* EC SOD^ 

^SJ^ofl Sjif 4j£o| - o| ## ^ - ojojct. 

^Alol] 4> 

3^-41 Mm EC SOD jfcg ^^^1 *ti3: 
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-1) EC SOD **!^ Z&tte? 

i 

W EC SOD ^^^2} i^l^I^! HIV-1 Tat. 3?%2) of27|«d SPl 5. o| 

<H*! §^HH!JE|o|H 5^ 107fl5j EjolAl #7l£ o|^cH^I ^^Jl«aE}o|H# -g-tM 

cj«^^# ^SrS*^. EC SODoll M oflB^ H. ^1 °! ^1^^ A 

/EC SOD ^^2f HIV-1 Tat# ^tMl^ ft® 

^ ofl . EC SOD 51 A}^ AHD/EC SODS] cDNA^ *fl£^5M. A}^ EC 

D cDNAf- 5^e}£- pUC 18-hEC SOD(i*fl*n . Clinical chemistry. Marklund 
ofessor^^ ^2.3. *M £**°\ D| ^ £ 21 7 ^ 

# °]-§-*M PCR -g-^&£.£*l EC S0D3 cDNA# X] . PCR i2 

98r°fi4 4-g-?} 14. 98\:<>lM 30i. 55X:ofl>M 30£. 72-CoflAi 45£# 30 3| . 
IS] 

0^ ^^olrH (Al^Bj^ 7) 

' -GAT CCT CGA GTG GAC GGG CGA GGA CTC GGC-3" 

B*}°\v\ {M%*&3. 8) 
' -GAT CCT CGA GTC AGG CGG CCT TGC ACT CGC T"3" 

£uflolol 7]]7\% AHD/EC SOD S\ ^^o\]± $7\3\ PCR ^ 
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-fli =E+°1t>l 9) 
' -GAT CCT CGA GTG GAC GGG CGA GGA CTC GGC-3' 
}E]^ H^oliH H^Bjs 10) 

•-AAT GCT CGA GTC ACT CTG AGT GCT CCC GCG C -3' 

j7]oflA| t^^> PCR o\7\S.± *j ^71^^- (agarose gel electrophoresis)^ 

Xhol Ii5 3L± ^71 ^ EC SOD cDNA ™ ^ ^ 

HD/EC SOD cDNAf- A y A HIV-1 TatS] 7|£ 5E.ofl°] (o}nl ±% *l7l 49~57«* 
KRRQRRR) °] P ET15 (b) -TAT *|El(*r^q|. 4**1 $^<$ 3.^3-^*1 £ 

«>#)3 Xhol ^e|oi| ^oj^o| ^ S*K 

EC SOD cDNAl- 97fl^ o} = 7iy *>7l3. #^51^^°] Ef £^£r 

T15(b)-R9«lEi (*V^cfl. °-^^*t2| f £)-><g 2^S*El *l^-«>#) ^ 107fl£) eto| 
#71^ o|^-o]^ ^ElU^o!^ P ET15(b)-K10^]Ei (*}^tfl. -Sr^^ 

. *1^<3 R^S.^] ?\ Xhol *r£Hi *W #<$it\o\ 

£*rSm(5l 11). 

-2) cfl^2j ^^^^ $ EC SOD ^^21 
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J 7 | ^Aloj} 4-l)ofl^ ^fl^*> 2|Zf<M ^E^- tfl^ BL21 (DE3) (Novagen) ofl £ 

-3 (heat shock) ^.2.5. >M?J ^ °J^^^ol 250mL LB Hfl^MI 3 

*M 37t:°lW 200rpm£.S JEL«}^£*1 A 600 o] O.Bol 1 nfl?**) Hfl<tf d >£cK #7| 
<if 0 J?o|l IPTG(lmM)# ^7^01 3A|?J fcl EC SOD 

. 

-3) EC SOD ^2)3 3*fl 

*7| >*U|ofl 4 -2)ofl>H *l|<£»r ^-g-el*}^ 51 £ ^-S" o|§ 3« 

inding buffer: 5mM o|D)r-^. 0 .5M NaCl . 20mM Tris-HCl. 6M UREA. P H 7.9)ofi 

&*\JL &7l afl^-oll Ji^ ^-2J*1)o|e A]$J. 3^n r ^32fl 311 (immobilized 
tal-chelate affinity chromatography) «E*7fl5. ( 

5. 90%) ^ $m. *^>q #7] >ms 3**8 *!# ^£-el*f°l #^oJ|# 3^ 

i o|£ 2.5ml Ni2+-MH^SH^o}>«fl^ ^ 

itrilotriocetic acid sepharose column)ofl lOHfl ^-HjS] SM^-^ 6 

JfH]^ (washing buffer: 30mM ojD]cJ#, 0.5M NaCl . 20mM Tris-HCl. 

7.9) >H1*| Q ^ -§-# ^#°^(elution buffer: 1M o|d]u}#, 0.5M NaCl. 20mM 
is-HCl. P H7.9) °S *#*r^tr. °H ^^ol 5^ ^ 

S.<>M Aft^^^i G-25 ^ (PD 10 column. Amersham Bi otech) S^^a^El # ^ 
^.2.^*1 TAT-EC SOD TAT- A HD/EC SOD -§-^ <2 
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*J. K10-EC SOD ^«|2J R9-EC SOD ^7)^^S.S S*°J*}5M 

-I 12 51 i 13) . 

-4) A af= EC SOD -§-^ ^^2] W]£ ^Af 

1 l^ofl ttj^ TAT -EC SOD TAT- A HD/EC SOD KIO-EC SOD 

^+^^ 51 R9-EC SOD -§-^ ^^Sl M)S: *\*& n^hL^\o\B 

eratinocyte) o]^t\<^ 54^cf. ^. HaCaT ^o)S ^S^ofl 

^ (seeding)*^ 24A]7l * £ igigol| ^ *fl£»* EC SOD # 2f2f 0. 

2 54 4pM2| AMSfSm. 3A17> *: #£ofl,M 3.7% S#^cfl*l H /PBS (pH 

4)5. 10^-^V H^M^JL. 0.1% B^^r X-100/PBSS. 10§# »>-§-A|^ -f-2}^o| 

°1# 2%(v/v) FCS/PBS5. #£ofl>M IA]P} -g-o> -g-^^J (blocking) ^Jl HIS 
afl/2% FCS/PBS/PBS(Santacruz. USA) f- 100: 15 Sl^S^ w>^-A)?l 2% 

S/PBS5 351 opjofl FITC-^g*^ £7] Ig G(serotec)!- 50 IS. 5] 

t}o\ 1 A]7l=-o> 2^ t\jL lug/ml PI# ^7}d}<^ 15-2- #9J w>-§-A|?l 

FBP/PBS5 35] 4|ajctSm. °1# ^Dj^ (confocal 

crosco P y)iL5L ^4^13^- S>8 3^ 
■2- EC SOD ^*]# o]$v\%z). 

E*L TAT-EC SOD -§-*>c+^^ TAT- A HD/EC SOD -§-^^^^# HaCaT A] 

S^ftJ ^71 HIS o|^-^o1 ^# ^a] 
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£th «3S^ ^Jif- ^S^M #7] iDi)^l# EC 

4) c+^^loll tfl*> ^^-^S L+E}vgt}. ufo^F. #7| K10-EC SOD S 
-EC SOD 41 a. J$7\ #5 §-^^J2.S 3-*t*> ^ 

t-ec SOD 412: ^ 3:#ofl cfls} ^-g-l-S i-m^ch 

J*] ^2*. ^ cfli^ 4]£ tflofl ^J^5}7] TAT-EC SOD 

^o-ofl-- 4]£ tflofl £jJ^o| TAT-EC SOD ^lS^ofl ^ 

6fl TAT-AHD/EC SOD -§-*f^^£ 4)5 MH) £J^-6-}o} >M|5.^ofl ^^|6fl 

^ojo-fSm(£ l4) 

E«h Jfl^ TAT-EC SOD TAT- A HD/EC SOD 

^^S] ^la -g-tf ^7f feTfl l+EUst2.Dj. 

T-AHD/EC SOD ^^ofl «1 TAT-EC SOD -§-^ >N12 ^J-?- S§o| d) 

^J^S 15). 
E*>. 97flSl o>3 7 ]y *>7|£ o)^cH^ #^JZ^^oj = J2f EC S0D7> -§"^ R9-hEC 
D %m ^^^\ ^ 7F# ^^-S.#ol ^ M^J^ . 3# oH 

Jo|*l *V7l3. ol^-tH^! ^Jl^^olS*} hEC S0D7f KlO-hEC SOD 

™ TAT-EC SOD •§-*} ^^21 L+EM&cHfi 1). 
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TAT-hEC SOD 


100 


R9-hEC SOD 


160 


KlO-hEC SOD 


150 



*1. xflXS^ EC SOD -§-tJ y^-He J?.^S}d|. >H1S 141 ^ 4h£ 

# sprite &4 ui ^i^oii «..§. 

*1 ^-g-=| - 
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C SOD^ o^Dl^ *g*$o\] HIV-1 Tat<N tg ^oj (o}d1 ^xj. 49^57) , 5 ~i 2 7fl 

0f = 7|y *}7]S. ^^Jl^E^olH 31 5~ 127fl£] ^o]A] *>7l£ £3 

iQe}o)c ^ofl^ tM^I ^f^^ 3^ £Dflo] (Protein transduction 

main) ol >«fli^^^ EC SOD -§"tT . 

HWI 5tt°M. EC SOD ^£$2 12. 13. M^S. 

2.5 «£Jf->8 EC SOD fj^ . 

i^v 33 

l]3^ofl flo^. Al^^X 16. >H^^X 17. >M^^21 18 51 °I^<>1 



68-46 



5] 
7) 

a) *|5^Sl «)E|£ ^3^1^ *M1 = 

b) #7} <a)<EMI<M tg^^^j]]^ §El^#ifl5.ElS 4^<>1 ^3 
oil ufl*| £2 Hfl°^*}^- gj 

c) #71 (b)^2| Bflo^S^El #7l #El^#eJliElH 4£°fl o]6fl =?oj^ 
£ EC SOD -§-^ 741^«J^ . 

63 

SE^f *TO*1 
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9] 
10] 
11] 
12] 

C SOD 3.^2 3.3. *Hr ^ Sj^-^^ o\\*# S - *] S -g. 

13] 

fll2*Jofl ^o^. #7l EC SOD <e^£ AfS'SS: 115. S^^f oHUi^ >H^# 
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14] 

c sod s^c^ #el^-#^UEis# atm^r *]Ei# ^-S:>a^£.s 

£^ -ihfc* #3 sl^^sl ofl.£ 2^ 

St 1 * 15] 

^ EC SOD £*|*]# S3*H=- t}± #3 4hfc* ^ Sl«I« 

ofl* SE^r *ifi-§- ^**j 

16] 
17] 

111* S4f *]2*J3 fc« St^S 
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18] 

-uncoil &o\m. sj^s 7n^-§.°j# ^£.5 ws. 2 

19] 

3^ 20] 
21] 

C SOD ^ *1 " 7fl<4 ^] H J-§- 3b 

^. 

j^tf 22] 

Jl21^ofl flo^, ^71 EC SOD vanQZ M%^3L US £A]Sj*=- ofDlic^f Aj<g# 
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23] 

C SOD 2^*Kr a^-^ U*! ^ti^ ^*J3££ °1 

24] 

l)23^ofl o^ojAi. §^^2fliE)H^ M^SL US a^Sl^ ofoli^ >M<£ 

#b EC SOD 23«tfe 3°J# ^J°S *>^r ^ O}^- ^ 

3^ 25] 
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C212> DNA <213> Art if ic ial Sequence <220> <223> Priner <400> 3 agtctcgaga 
_tggcctt cttgttctac ggc 33 <210> 4 <21I> 28 <212> 

<213> Artificial Sequence <220> <223> Priaer <400> 4 gatcctcgag tggtcttgca ctcgctct 
c210> 5<2U> 27 <212> DNA <213> Art if ic ial Sequence <220> <223> Priner <400> 
S atctctagaa tgctggcgct actgtgt 27 <2I0> 6 < 

> 34 <212> DNA <213> Artificial Sequence <220> <223> Priner <400> 6 atcgaatcct 
jcggcct tgcactcgct ctct 34 <210> 7 <211> 30 <2!2> 

<213> Artificial Sequence <220> <223> Priner <40O> 7 gatcctcgag tggacgggcg 
ictcggc 30 <210> 8 <211> 31 <212> DNA <213> 

Artificial Sequence <220> <223> Priner <400> 8 gatcctcgag tcaggcggcc ttgcactcgc t 
=210> 9 <211> 30 <212> DNA <213> Art if ic ial Sequence <220> <223> Priner <400> 

9 gatcctcgag tggacgggcg aggactcggc 30 <210> 10 < 

> 31 <212> DNA <213> Artificial Sequence <220> <223> Priner <400> 10 
jctcgag tcactctgag tgctcccgcg c 31 <210> 11 <211> 

<212> PRT <213> Hono sapiens <220> <221> PEPTIDE <222> (1) . . (240) <223> Hunan 
SOD <400> 11 Met Leu Ala Leu Leu Cys Ser Cys Leu Leu Leu Ala Ala Gly Ala Ser 1 

10 15 Asp Ala Trp Thr Gly Glu Asp Ser Ala Glu Pro Asn Ser 

Ser Ala 20 25 30 Glu Trp He Arg Asp Het Tyr 

Lys Val Thr Glu He Trp Gin Glu 35 40 45 Val Met 

Arg Arg Asp Asp Asp Gly Thr Leu His Ala Ala Cys Gin 50 55 

VaJ Gin Pro Ser Ala Thr Leu Asp Ala Ala Gin Pro Arg Val Thr Gly 65 70 
80 Val Val Leu Phe Arg Gin Leu Ala Pro Arg Ala Lys Leu Asp Ala Phe 
90 95 Phe Ala Leu Glu Gly Phe Pro Thr Glu Pro Asn Ser Ser 

Arg Ala 100 105 110 He His Val His Gin Phe Gly 

Leu Ser Gin Gly Cys Glu Ser Thr 115 120 125 Gly Pro 
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Tyr Asn Pro Leu Ala Val Pro His Pro Gin His Pro Gly 130 135 
„ Asp Phe Gly Asn Phe Ala Va! Arg Asp Gly Ser Leu Trp Arg Tyr Arg 145 150 
160 Ala Gly Leu Ala Ala Ser Leu Ala Gly Pro His Ser He Val Gly Arg 
170 175 Ala Val Val Val His Ala Gly Glu Asp Asp Leu Gly Arg 

G jy Asn 180 185 190 Gin Ala Ser Val Glu Asn Gly 

Ala Gly Arg Arg Leu Ala Cys Cys 195 200 205 Val Val 

Val Cys Gly Pro Gly Leu Trp Glu Arg Gin Ala Arg Glu 210 215 
His Ser Glu Arg Lys Lys Arg Arg Arg Glu Ser Glu Cys Lys Ala Ala 225 230 

240 <210> 12 <211> 231 <212> PRT <213> Artificial Sequence <220> 
23> TAT-EC SOD fusion protein <400> 12 Arg Lys Lys Arg Arg Gin Arg Arg Arg Trp Thr Gly 
Asp Ser Ala 15 10 15 Glu Pro Asn Ser Asp 

Ala Glu Trp He Arg Asp Het Tyr Ala Lys 20 25 

Val Thr Glu He Trp Gin Glu Val Met Gin Arg Arg Asp Asp Asp Gly 35 

45 Thr Leu His Ala Ala Cys Gin Val Gin Pro Ser Ala Thr Leu Asp Ala 50 
60 Ala Gin Pro Arg Val Thr Gly Val Val Leu Phe Arg Gin Leu Ala Pro 65 
75 80 Arg Ala Lys Leu Asp Ala Phe Phe Ala Leu Glu Gly Phe 

Thr Glu 85 90 95 Pro Asn Ser Ser Ser Arg 

He His Val His Gin Phe Gly Asp Leu 100 105 110 

Gin Gly Cys Glu Ser Thr Gly Pro His Tyr Asn Pro Leu Ala Val 115 120 

Pro His Pro Gin His Pro Gly Asp Phe Gly Asn Phe Ala Val Arg Asp 130 135 
Gly Ser Leu Trp Arg Tyr Arg Ala Gly Leu Ala Ala Ser Leu Ala Gly 145 150 
160 Pro His Ser lie Val Gly Arg Ala Val Val Val His Ala Gly Glu Asp 
170 175 Asp Leu Gly Arg Gly Gly Asn Gin Ala Ser Val Glu Asn 

Asn Ala 180 185 190 Gly Arg Arg Leu Ala Cys Cys 

Val Gly Val Cys Gly Pro Gly Leu 195 200 205 Trp Glu 



Gin Ala Arg Glu His Ser Glu Arg Lys Lys Arg Arg Arg 2!0 215 
_ Glu Ser Glu Cys Lys Ala Ala 225 230 <210> 13 <211> 218 <212> 

<213> Artificial Sequence <220> <223> TAT-delta HD/EC SOD fusion protein <400> 13 
Lys Lys Arg Arg Gin Arg Arg Arg Trp Thr Gly Glu Asp Ser Ala 1 5 

15 Glu Pro Asn Ser Asp Ser Ala Glu Trp lie Arg Asp Met Tyr Ala Lys 
25 30 Val Thr Glu lie Trp Gin Glu Val Met Gin Arg Arg Asp 

Asp Gly 35 40 45 Thr Leu His Ala Ala Cys Gin Val 

Pro Ser Ala Thr Leu Asp Ala 50 55 60 Ala Gin Pro Arg 

Thr Gly Val Val Leu Phe Arg Gin Leu Ala Pro 65 70 75 

Arg Ala Lys Leu Asp Ala Phe Phe Ala Leu Glu Gly Phe Pro Thr Glu 85 
95 Pro Asn Ser Ser Ser Arg Ala He His Val His Gin Phe Gly Asp Leu 
105 110 Ser Gin Gly Cys Glu Ser Thr Gly Pro His Tyr Asn Pro 

Ala Val 115 120 125 Pro His Pro Gin His Pro Gly Asp 

Gly Asn Phe Ala Val Arg Asp 130 135 140 Gly Ser Leu Trp 

Tyr Arg Ala Gly Leu Ala Ala Ser Leu Ala Gly 145 150 155 

Pro His Ser He Val Gly Arg Ala Val Val Val His Ala Gly Glu Asp 165 
175 Asp Leu Gly Arg Gly Gly Asn Gin Ala Ser Val Glu Asn Gly Asn Ala 
185 190 Gly Arg Arg Leu Ala Cys Cys Val Val Gly Val Cys Gly 

Gly Leu 195 200 205 Trp Glu Arg Gin Ala Arg Glu His 

Glu 210 215 <210> 14<211> 231 <212> PRT <213> 

if icial Sequence <220> <223> R9-EC SOD fusion protein <400> 14 Arg Arg Arg Arg Arg Arg 
Arg Arg Trp Thr Gly Glu Asp Ser Ala 1 5 10 

Glu Pro Asn Ser Asp Ser Ala Glu Trp He Arg Asp Met Tyr Ala Lys 20 

30 Val Thr Glu He Trp Gin Glu Val Met Gin Arg Arg Asp Asp Asp Gly 

40 45 Thr Leu His Ala Ala Cys Gin Val Gin Pro Ser Ala Thr 
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Asp Ala 50 55 60 Ala Gin Pro Arg Val Thr Gly Val Val 

Phe Arg Gin Leu Ala Pro 65 70 75 80 Arg 

Lys Leu Asp Ala Phe Phe Ala Leu Glu Gly Phe Pro Thr Glu 85 

95 Pro Asn Ser Ser Ser Arg Ala He His Val His Gin Phe Gly Asp Leu 
105 110 Ser Gin Gly Cys Glu Ser Thr Gly Pro His Tyr Asn Pro 

Ala Val 115 120 125 Pro His Pro Gin His Pro Gly Asp 

Gly Asn Phe Ala Val Arg Asp 130 135 140 Gly Ser Leu Trp 

Tyr Arg Ala Gly Leu Ala Ala Ser Leu Ala Gly 145 150 155 

Pro His Ser He Val Gly Arg Ala Val Val Val His Ala Gly Glu Asp 165 
175 Asp Leu Gly Arg Gly Gly Asn Gin Ala Ser Val Glu Asn Gly Asn Ala 
185 190 Gly Arg Arg Leu Ala Cys Cys Val Val Gly Val Cys Gly 

Gly Leu 195 200 205 Trp Glu Arg Gin Ala Arg Glu His 

Glu Arg Lys Lys Arg Arg Arg 210 215 220 Glu Ser Glu Cys 

Ala Ala 225 230 <210> 15 <211> 232 <212> PRT <213> 

if icial Sequence <220> <223> K10-EC SOD fusion protein <400> 15 Lys Lys Lys Lys Lys Lys 
Lys Lys Lys Trp Thr Gly Glu Asp Ser 1 5 10 

Ala Glu Pro Asn Ser Asp Ser Ala Glu Trp lie Arg Asp Met Tyr Ala 20 

30 Lys Val Thr Glu He Trp Gin Glu Val Met Gin Arg Arg Asp Asp Asp 
40 45 Gly Thr Leu His Ala Ala Cys Gin Val Gin Pro Ser Ala 

Leu Asp 50 55 60 Ala Ala Gin Pro Arg Val Thr Gly Val 

Leu Phe Arg Gin Leu Ala 65 70 75 80 Pro 

Ala Lys Leu Asp Ala Phe Phe Ala Leu Glu Gly Phe Pro Thr 85 

95 Glu Pro Asn Ser Ser Ser Arg Ala He His Val His Gin Phe Gly Asp 
105 110 Leu Ser Gin Gly Cys Glu Ser Thr Gly Pro His Tyr Asn 

Leu Ala 115 120 125 Val Pro His Pro Gin His Pro Gly 
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Phe Gly Asn Phe Ala Val Arg 130 135 140 Asp Gly Ser Leu 

Arg Tyr Arg Ala Gly Leu Ala Ala Ser Leu Ala 145 150 155 

O 

Gly Pro His Ser lie Val Gly Arg Ala Val Val Val His Ala Gly Glu 165 
175 Asp Asp Leu Gly Arg Gly Gly Asn Gin Ala Ser Val Glu Asn Gly Asn 
185 190 Ala Gly Arg Arg Leu Ala Cys Cys Val Val Gly Val Cys 

Pro Gly 195 200 205 Leu Trp Glu Arg Gin Ala Arg Glu 

Ser Glu Arg Lys Lys Arg Arg 210 215 220 Arg Glu Ser Glu 

Lys Ala Ala 225 230 <210> 16 <211> 696 <212> DNA <213> 

if icial Sequence <220> <223> nucloetide sequence encoding TAT-EC SOD fusion protein <400> 
iggaagaagc ggagacagcg acgaagatgg acgggcgagg actcggcgga gcccaactct 60 gactcggcgg 

jgatccg agacatgtac gccaaggtca cggagatctg gcaggaggtc 120 atgcagcggc gggacgacga 

:acgctc cacgccgcct gccaggtgca gccgtcggcc 180 acgctggacg ccgcgcagcc ccgggtgacc 

jtcgtcc tcttccggca gcttgcgccc 240 cgcgccaagc tcgacgcctt cttcgccctg gagggcttcc 

:cgagcc gaacagctcc 300 agccgcgcca tccacgtgca ccagttcggg gacctgagcc agggctgcga 

:accggg 360 ccccactaca acccgctggc cgtgccgcac ccgcagcacc cgggcgactt cggcaacttc 

gcggtccgcg acggcagcct ctggaggtac cgcgccggcc tggccgcctc gctcgcgggc 480 ccgcactcca 

tgggccg ggccgtggtc gtccacgctg gcgaggacga cctgggccgc 540 ggcggcaacc aggccagcgt 

jaacggg aacgcgggcc ggcggctggc ctgctgcgtg 600 gtgggcgtgt gcgggcccgg gctctgggag 

:aggcgc gggagcactc agagcgcaag 660 aagcggcggc gcgagagcga gtgcaaggcc gcctga 

<210> 17 <211> 657 <212> DNA <213> Art i f ic ial Sequence <220> <223> nucleotide 
jence encoding TAT-delta HD/EC SOD fusion protein <400> 17 aggaagaagc ggagacagcg 
aagatgg acgggcgagg actcggcgga gcccaactct 60 gactcggcgg agtggatccg agacatgtac 

aaggtca cggagatctg gcaggaggtc 120 atgcagcggc gggacgacga cggcacgctc cacgccgcct 

aggtgca gccgtcggcc 180 acgctggacg ccgcgcagcc ccgggtgacc ggcgtcgtcc tcttccggca 

tgcgccc 240 cgcgccaagc tcgacgcctt cttcgccctg gagggcttcc cgaccgagcc gaacagctcc 
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agccgcgcca tccacgtgca ccagttcggg gacctgagcc agggctgcga gtccaccggg 360 ccccactaca 

^gctggc cgtgccgcac ccgcagcacc cgggcgactt cggcaacttc 420 gcggtccgcg acggcagcct 

jaggtac cgcgccggcc tggccgcctc gctcgcgggc 480 ccgcactcca tcgtgggccg ggccgtggtc 

:acgctg gcgaggacga cctgggccgc 540 ggcggcaacc aggccagcgt ggagaacggg aacgcgggcc 

jgctggc ctgctgcgtg 600 gtgggcgtgt gcgggcccgg gctctgggag cgccaggcgc gggagcactc agagtga 

<210> 18 <211> 696 <212> DNA <213> Art if icial Sequence <220> <223> nucleotide 
jence encoding R9-EC SOD fusion protein <400> 18 cggcggcggc ggcggcggcg gcggcggtgg 
jgcgagg actcggcgga gcccaactct 60 gactcggcgg agtggatccg agacatgtac gccaaggtca 

agatctg gcaggaggtc 120 atgcagcggc gggacgacga cggcacgctc cacgccgcct gccaggtgca 

jtcggcc 180 acgctggacg ccgcgcagcc ccgggtgacc ggcgtcgtcc tcttccggca gcttgcgccc 

cgcgccaagc tcgacgcctt cttcgccctg gagggcttcc cgaccgagcc gaacagctcc 300 agccgcgcca 

icgtgca ccagttcggg gacctgagcc agggctgcga gtccaccggg 360 ccccactaca acccgctggc 

jccgcac ccgcagcacc cgggcgactt cggcaacttc 420 gcggtccgcg acggcagcct ctggaggtac 

iccggcc tggccgcctc gctcgcgggc 480 ccgcactcca tcgtgggccg ggccgtggtc gtccacgctg 

iggacga cctgggccgc 540 ggcggcaacc aggccagcgt ggagaacggg aacgcgggcc ggcggctggc 

;tgcgtg 600 gtgggcgtgt gcgggcccgg gctctgggag cgccaggcgc gggagcactc agagcgcaag 

aagcggcggc gcgagagcga gtgcaaggcc gcctga 696 <210> 19 < 

> 699 <212> DNA <213> Art if icial Sequence <220> <223> nucleotide sequence 
iding R9-EC SOD fusion protein <4O0> 19 aagaagaaga agaagaagaa gaagaagaag tggacgggcg 
actcggc ggagcccaac 60 tctgactcgg cggagtggat ccgagacatg tacgccaagg tcacggagat 

jcaggag 120 gtcatgcagc ggcgggacga cgacggcacg ctccacgccg cctgccaggt gcagccgtcg 

gccacgctgg acgccgcgca gccccgggtg accggcgtcg tcctcttccg gcagcttgcg 240 ccccgcgcca 

tcgacgc cttcttcgcc ctsgagggct tcccgaccga gccgaacagc 300 tccagccgcg ccatccacgt 

xagttc ggggacctga gccagggctg cgagtccacc 360 gggccccact acaacccgct ggccgtgccg 

:cgcagc acccgggcga cttcggcaac 420 ttcgcggtcc gcgacggcag cctctggagg taccgcgccg 
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t 

tggccgc ctcgctcgcg 480 ggcccgcact ccatcgtggg ccgggccgtg gtcgtccacg ctggcgagga 

^ctgggc 540 cgcggcggca accaggccag cgtggagaac gggaacgcgg gccggcggct ggcctgctgc 

gtggtgggcg tgtgcgggcc cgggctctgg gagcgccagg cgcgggagca ctcagagcgc 660 aagaagcggc 

jcgagag cgagtgcaag gccgcctga 699 
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